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AMENDMENT TO THE CLAIMS : 

This listing of claims will replace all prior versions of claims in the application: 

LISTING OF CLAIMS: 

1 . (CURRENTLY AMENDED) An extraordinary magnetoresistance (EMR) 
magnetic head, comprising: 

a first shield and a second shield defining a gap adapted for being positioned over 
a magnetic recording disk, wherein the shields are not in physical contact with each other; 
and 

an EMR sensor positioned between the first shield and the second shield; 

wherein a plane in which the EMR sensor is positioned is perpendicular to 
magnetic flux associated with the magnetic recording disk; 

whoroin a thickn e ss of a majority of each of the shi e lds is l e ss than on e half a 
width of the associated shield, the widths of the shi e ld s b e ing measured in a direction 
parallel to the plane in which the EMR sonsor r e sides, the thickness e s of th e shi e lds b e ing 
m e asured in a direction perpendicular to th e widths th e r e of 

wherein a width of the shields at a first point on the shields proximate to the 
magnetic recording disk are less than widths thereof at a second point on the shields 
distant the magnetic recording disk, the widths being measured in a direction parallel to a 
track width of the magnetic head . 

2. (ORIGINAL) The magnetic head as recited in claim 1, wherein the EMR sensor 
includes a semiconductor material with impurities imbedded therein. 

3. (ORIGINAL) The magnetic head as recited in claim 2, wherein the impurities 
include doping. 

4. (ORIGINAL) The magnetic head as recited in claim 2, wherein the impurities 
include Au. 
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5. (ORIGINAL) The magnetic head as recited in claim 1, and further comprising a 
first insulator layer positioned between the first shield and the EMR sensor, and a 
second insulator layer positioned between the second shield and the EMR sensor. 

6. (ORIGINAL) The magnetic head as recited in claim 1, wherein a current is 
applied to a pair of current contacts positioned on the EMR sensor. 

7. (ORIGINAL) The magnetic head as recited in claim 6, wherein the plane is 
defined by a flow of the current. 

8. (ORIGINAL) The magnetic head as recited in claim 6, wherein the plane is 
defined by a sensing field associated with the EMR sensor. 

9. (ORIGINAL) The magnetic head as recited in claim 6, wherein magnetic fields 
associated with the magnetic recording disk reside in the shields to afford a 
voltage in the EMR sensor upon an application of the current via the current 
contacts. 

10. (ORIGINAL) The magnetic head as recited in claim 9, wherein a pair of voltage- 
contacts is positioned on the EMR sensor for monitoring the voltage. 

1 1 . (CURRENTLY AMENDED) The magnetic head as recited in claim 1 , wherein 
the widtlia width of the shields at [[a]] the first point on the shields proximate to 
the magnetic recording dis k aro less than widths thoroof at a second point on tho 
shi e lds distant tho magnetic recording disk define the track width of the magnetic 
head . 

12. (ORIGINAL) The magnetic head as recited in claim [[11]] 1, wherein the first 
point on the shield defines a trackwidth. 
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1 3. (ORIGINAL) The magnetic head as recited in claim [[1 1]] i, wherein at least a 
portion of the side edges of the shields taper outwardly from the first point to the 
second point on the shields. 

14. (PREVIOUSLY PRESENTED) The magnetic head as recited in claim [[1 1]] J., 
wherein the EMR sensor is positioned at the second point on the shields, the 
second point of each shield being positioned at an upper extent of the associated 
shield. 

15. (ORIGINAL) The magnetic head as recited in claim 1, wherein the first and 
second shields are constructed from a ferromagnetic material. 

1 6. (CURRENTLY AMENDED) A system, comprising: 
a magnetic recording disk; 

an extraordinary magnetoresistance (EMR) sensor including a semiconductor 
material with Au imbedded therein; 

a pair of shields on opposite sides of the EMR sensor, wherein magnetic fields 
associated with the magnetic recording disk reside in the shields to alter a voltage in the 
EMR sensor upon an application of a current to the EMR sensor; 

wh e r e in one of tho shiolds has a cent e rlin e , whero at loast about 75% of th e 
c e nterline r es id e s along intersecting plan es , on e plan e- b e ing parallel to a flow of flux 
through the shields, the other piano boing perpendicular th e r e to ; and 

means for positioning a plane in which the EMR sensor is positioned 
perpendicular to magnetic flux associated with the magnetic recording disk; 

wherein a width of the shields at a first point on the shields proximate to the 
magnetic recording disk are less than widths thereof at a second point on the shields 
distant the magnetic recording disk, the widths being measured in a direction parallel to a 
track width of the magnetic head . 



17. 



(CURRENTLY AMENDED) A system, comprising: 



SJO9-2001-0068US1/IBM1P003 



-4- 



PACE 7/14 ■ RCVD AT 1Q/12/2Q04 3:43:00 PM [Eastern Daylight Time] • 8VR:U8PTO-EFXRF-1/0 - DNIS:8729308 * C8ID:408 971 4660 * DURATION (mm-ss):04-36 



Oct 12 04 11:51a 



SVIPG 



408 971 4660 



p. 8 



a magnetic recording disk; 

an extraordinary magnetoresistance (EMR) sensor including a semiconductor 
material with Au imbedded therein; 

a pair of shields on opposite sides of the EMR sensor, wherein the first and 
second shields are not in physical contact with each othe r, whoroin a thic k n e s s of a 
majority of each of tho shi e lds is l o ss than one half a width of the associated shield, th e 
widths of the shields boing measured in a diroction parallol to th e plane in which the 
EMR sensor resid e s, tho thicknesses of th e shi e ld s being measured in a dirootion 
p e rpendicular to tho widths th e r eof; and 

a supporting structure coupled to the EMR sensor for positioning the EMR sensor 
over the magnetic recording disk such that a plane in which the EMR sensor is positioned 
is perpendicular to magnetic flux associated with the magnetic recording disk; 

wherein the first shield angles towards the second shield at a first point on the first 
shield proximate to the magnetic recording disk, the second shield does not angle towards 
the first shield at the first point , 

18. (CURRENTLY AMENDED) A method of manufacturing an extraordinary 
magnetoresistance (EMR) magnetic head, comprising: 

positioning a EMR sensor between a first and a second shield for being situated ■ * 
over a magnetic recording disk, the First and second shields not being in physical contact > 
with each other;-&e; 

wherein a plane in which the EMR sensor is positioned is perpendicular to 
magnetic flux associated with the magnetic recording disk; 

wherein a thickness of a majority of e ach of tho s hields is less than on e half a 



parallel to th e plan e in which th e EMR sensor residos, the thickn e sses of the s hi e ld s being 
measured in a dir e ction porpondioular t o th e- widths th e reof; 

wherein a width of the shields at a first point on the shields proximate to the 
magnetic recording disk are less than widths thereof at a second point on the shields 
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distant the magnetic recording disk» the widths being measured in a direction parallel to a 
track width of the magnetic head . 

1 9. (CURRENTLY AMENDED) A disk drive system, comprising: 
a magnetic recording disk; 

an extraordinary magnetoresistance (EMR) head including; 

a first shield and a second shield defining a gap adapted for being 
positioned over the magnetic recording disk, the first and second shields not being 
in physical contact with each other, and 

an EMR sensor positioned between the first shield and the second shield, 
wherein a plane in which the EMR sensor is positioned is perpendicular to 
magnetic flux associated with the magnetic recording disk; 

wherein a thicknes s of a majority of each of tho shields is l es s than on e 
half a width of the associated shield, the widths of th e shi e lds b e ing measur e d in a 
direction parall e l to th e plan e- in which tho EMR sensor resid e s, th e thicknesses of 
the shields being measured in a direction p e rpendicular to th e width s th e r - e ef 

wherein a width of the shields at a first point on the shields proximate to 
the magnetic recording disk are less than widths thereof at a second point on the 
shields distant the magnetic recording disk, the widths being measured in a v 
direction parallel to a track width of the magnetic head: 

an actuator for moving the EMR read head across the magnetic recording disk so 
the EMR read head may access different regions of magnetically recorded data on the 
magnetic recording disk; and 

a controller electrically coupled to the EMR read head for detecting changes in 
resistance of the EMR read head. 

20. (CURRENTLY AMENDED) An extraordinary magnetoresistance (EMR) 
magnetic head, comprising: 
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a first shield and a second shield constructed from a ferromagnetic material 
adapted for being positioned over a magnetic recording disk, the first and second shields 
not being in physical contact with each other; 

an EMR sensor positioned between the first shield and the second shield, the 
EMR sensor including a semiconductor material with impurities imbedded therein; 

a first insulator layer positioned between the first shield and the EMR sensoT; 

a second insulator layer positioned between the second shield and the EMR 
sensor; and 

a pair of current contacts positioned on the EMR sensor for applying a current 
through the EMR sensor, the flow of current through the EMR sensor defining a plane; 

wherein the EMR sensor is positioned between the first shield and the second 
shield such that the plane is perpendicular to magnetic flux associated with the magnetic 
recording disk; 

wher e in a thickness of a majority of e ach of tho shields io less than one half a 
width of th e associated shield, the widths of th e shi e lds b e ing moasurcd in a direction 
parallel to the piano in which th e EMR sensor rosidos, th e thicknesses of th e shi e lds b e ing . 
measured in a direction p e rpondioular to the widths thereof 

wherein a width of the shields at a first point on the shields proximate to the 
magnetic recording disk are less than widths thereof at a second point on the shields 
distant the magnetic recording disk, the widths being measured in a direction parallel to a . 
track width of the magnetic head . 

21 . (CURRENTLY AMENDED) An extraordinary magnetoresistance (EMR) 
magnetic head, comprising: 

a first shield and a second shield defining a gap adapted for being positioned over 
a magnetic recording disk; and 

an EMR sensor positioned between the first shield and the second shield; 

wherein a plane in which the EMR sensor is positioned is perpendicular to 
magnetic flux associated with the magnetic recording disk, 
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wherein magnetic fields associated with the magnetic recording disk reside in the 
shields such that the magnetic fields are applied to the sensor in a direction perpendicular 
to the plane in which the EMR sensor is positioned; 

wherein a thickn e ss of a majority of e ach of th e shield s is - less than one half a 
width of th e a s sociat e d s hi e ld, tho widths of th e shi e lds b e ing measured in a dir e ction . 
parallel to the piano in whioh the EMR s e nsor resides, tho thicknes se s of th e shields being 
m e a s ured in a dir e ction p e rp e ndicular to th e widths th e reof; 

wherein ono of tho shi e lds has a contorlino, where at l e ast about 75% of the 
c e nterlin e r e sides along int e rs e cting plane s , one piano being parall e l to a f l ow of flux 
through the shields, tho other piano b e ing perpendicular thereto 

wherein the gap i s offs e t from a c e nt e r plane e xt e nding along a oontor lino of tho 
EMR s e nsor, the oent o r lino and oontcr plane being parallel to the plan e in which the 
EMR sensor is positioned 

wherein a width of the shields at a first point on the shields proximate to the 
magnetic recording disk are less than widths thereof at a second point on the shields . 
distant the magnetic recording disk, the widths being measured in a direction parallel to a 
track width of the magnetic head and perpendicular to a magnetic field circuit in the head: 

wherein the first shield angles towards the second shield at the first point, the 
second shield does not angle towards the first shield . 

22. (PREVIOUSLY PRESENTED) The magnetic head as recited in claim 1 , 
wherein the gap is offset from a center plane extending along a center line of the EMR 
sensor, the center line and center plane being parallel to the plane in which the EMR 
sensor is positioned. 

23. (PREVIOUSLY PRESENTED) The magnetic head as recited in claim 22? 
wh e rein an e dge of the first shi e ld adjac e nt th e gap lios on the Gontor plane of th e EMR 
sensor L wherein the widths are measured perpendicular to a magnetic field circuit in 
the head. 
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24. (CURRENTLY AMENDED) The magnetic head as recited in claim 1, wherein 
a t le ast on e of th e shi e lds has a oonlorlino, whore at loast about 75% of the ce nt e r line 
rosides along intorsocting plan e s, on e plane b e ing parallel to a flow of flux through th e 
shields, th e oth e r plane being perpendicular thereto the first shield angles towards the 
second shield at the first point, the second shield does not angle towards the first shield . 
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